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Received November 20, 2011; accepted July 11, 2012AbstractBackground: The Barratt Impulsiveness Scale (BIS) is one of the most commonly used self-report measures of trait impulsivity. However, the
reliability of this measure among individuals who abuse substances has not yet been well examined. The purpose of this study was to evaluate
the reliability and validity of the Chinese version of this measure in abstinent, opioid-dependent participants.
Methods: The opioid-dependent participants were all male inmates recruited from two official correction agencies located in northern Taiwan,
from October 2006 to September 2007; of these participants, the retest group completed a second assessment after 1 month. The internal
consistency reliability of the BIS version 11 (BIS-11) was assessed by calculating the Cronbach a coefficient. Testeretest reliability was
assessed based on intraclass correlation coefficients. Factor validity was examined using principal component analysis. Internal consistency and
factor validity of the BIS-11 were investigated in a sample of 153 participants, and testeretest reliability was analyzed in 67 participants.
Results: A three-factor structure of BIS-11 representing psychological constructs similar to those originally identified in other translations of the
BIS-11 was found. The Cronbach a coefficient for this instrument was 0.83, indicating high internal consistency, and the intraclass correlation
coefficient was 0.66, indicating good testeretest reliability. The BIS-11 had highest reliability among participants without a criminal history. The
testeretest reliability was still satisfactory among participants with a lower education level or alcohol dependence.
Conclusion: This study suggests that the Chinese version of the BIS-11 is a reliable measure and has potential utility for investigating impulsivity
in opioid-dependent individuals.
Copyright  2013 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
Keywords: impulsivity; opioid dependence; reliability; scale; self-report1. Introduction
Impulsivity is implicated in many psychiatric disorders,
including substance use disorder, personality disorder, and
bipolar disorder, because of the shared underlying biological
substrates of these disorders.1 Clinically, impulsivity is one of* Corresponding author. Dr. Ding-Lieh Liao, Department of Addiction
Psychiatry, Bali Psychiatric Center, DOH, 33, Huafushan, Bali District, New
Taipei City 249, Taiwan, ROC.
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1726-4901/$ - see front matter Copyright  2013 Elsevier Taiwan LLC and the C
http://dx.doi.org/10.1016/j.jcma.2013.01.005the most important dimensions of the presentation in sub-
stance abuse. Conceptualized as a compulsive drug-seeking
behavior, substance abuse is known to be involved in the
inability to control the impulse to use the substance. Impul-
sivity may enhance the subject’s vulnerability to drug abuse
and/or relapse.2 Manifested as impulsive choices or failure to
inhibit behaviors, impulsivity plays an important role in sev-
eral key transitional phases of drug abuse.3 Therefore, accurate
assessment of impulsivity in this population is of significant
clinical importance for both prevention and treatment, and
repeated measures may be necessary.hinese Medical Association. All rights reserved.
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of the most commonly used self-report measures of trait
impulsivity. Its psychometric properties have been documented
in both clinical and nonclinical populations.4 Over the past
decade, multiple translations of the BIS-11 have been pub-
lished, and these translations have demonstrated good validity
and reliability among different populations.5e8 Studies indicate
that impulsivity as measured by the BIS-11 is correlated with
neurotransmitter function and orbitofrontal-sensitive mea-
sures.9,10 Importantly, BIS-11 scores might predict the amount
of cocaine use, withdrawal symptoms, treatment retention, and
drug craving.11,12
Regarding clinical applications, however, few studies have
attempted to examine the testeretest reliability of the measure
among substance abusers,4 which is important to justify the
use of this measure in repeated measurement for treatment
planning and outcome assessment. For instance, Patton and
colleagues report good internal consistency for the BIS-11 in
substance abusers, but they did not examine its testeretest
reliability.6 Orozco-Cabal et al have reported good internal
consistency and testeretest reliability of an abbreviated ver-
sion of the BIS (BIS-15S), but only 15 substance abusers were
included in their clinical sample,13 and the agreement levels
might be underestimated because of the small sample size.
Previous studies have revealed that the BIS-11 is sensitive to
distinctions between substance abusers and controls. For
instance, higher BIS-11 scores are found in cocaine-dependent
subjects14 and opioid-dependent subjects15 relative to controls.
Nevertheless, the testeretest reliability of this population
should be investigated for further clinical applications.
Self-reports of behavior are prone to several biases.
Inconsistent reporting limits the accuracy and utility of self-
reported measures.16 Drug abusers may be particularly prone
to inconsistently reporting their behavior, thus affecting the
precision of their self-reported data.17e19 Moreover, severe
drug use appears to reduce the testeretest reliability of self-
report questionnaires, such as the Beck Depression In-
ventory, in individuals undergoing opiate agonist maintenance
treatment.20
In considering the further application of this assessment
tool, this study chose a juridical setting, where the subjects
were in a stable abstinent condition, and the addiction course
itself and other state markers of impulsivity would not con-
found this stability, despite the high prevalence of antisocial
personality disorder among the opioid addiction participants.21
This study evaluated the internal consistency, testeretest
reliability, and factor structure of the BIS-11 on a larger
sample of opioid-dependent participants, as well as possible
biases that might influence the reliability of this instrument.
2. Methods2.1. SettingThe experimental group was recruited from two official
correction agencies located in northern Taiwan from October
2006 to September 2007: the Taipei Detention Center and theSindian Drug Abuser Treatment Center. Inmates arrested for
illicit drug use were incarcerated at the Taipei Detention
Center for a short-term detoxification treatment. Those eval-
uated as having a high risk of relapse were transferred to the
Sindian Drug Abuser Treatment Center for a minimum 6-
month rehabilitation that included group psychotherapy,
occupational therapy, and an abstention-counseling program.2.2. Participants and proceduresOnly men were recruited for the current experimental group
because these correction agencies only accept male inmates.
When obtaining informed consents, we highlighted to the
participants that they could refuse to participate in the study as
it was only for scientific research rather than being
a mandatory treatment course. Board-certified psychiatrists
screened all participants for psychiatric illness using the MINI
International Neuropsychiatric Interview.22 Criminal and
detailed substance-use histories were collected. All partici-
pants tested negative for HIV. Participants who met the
Diagnostic and Statistical Manual of Mental Disorders, 4th
edition, criteria for opioid dependence were included in the
study, whereas those with current or past psychotic disorders
were excluded.
To address the concern that reliability coefficients might be
strongly influenced by even a single outlier, we identified the
outliers in three steps. First, the difference in scores between
the two time points of self-reports were calculated; second, the
mean difference score and standard deviation (SD) for each
variable were determined; and third, differences in score of
more than 3 SDs from the mean were deleted.
In total, 169 opioid-dependent participants who met the
inclusion criteria were enrolled into the study. A total of 156
participants, including 72 men from the Taipei Detention
Center and 84 men from the Sindian Drug Abuser Treatment
Center, completed the first BIS-11 without missing items. At
the time of assessment, all participants were opioid-free and
had no acute withdrawal symptoms (average incarceration
period 184  140 days). Three outliers were identified after
retest according to the quality control process and then
excluded from the analyses. As a result, we investigated the
internal consistency and factor validity of BIS-11 in a sample
of 153 participants.
Seventy-three participants from the Sindian Drug Abuser
Treatment Center were readministered the follow-up BIS-11
approximately 1 month later. To minimize bias, participants
were instructed not to try to recall how they had answered the
first time and were informed that the researchers wanted to
determine “How people see themselves at two different time
points”. The data from three participants were excluded from
further analyses for testeretest reliability because of missing
items on the second BIS-11. Three outliers identified after
retest were also excluded from analyses. As a result, we
investigated testeretest reliability in the retest group of 67
participants.
Regarding the control group, 78 men who were recruited
from the community with the same screening process for
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included in this study, participants could not have any sub-
stance use disorder or psychotic disorder.
Written informed consent was obtained from all partici-
pants prior to participation according to a protocol approved
by the Institutional Review Board of the Bali Psychiatric
Center, Taiwan.2.3. MeasuresThe BIS-11 is a 30-item self-report questionnaire that is
widely used to measure impulsivity in a variety of pop-
ulations.6,11,23,24 All items are measured on a 4-point Likert
scale (1 ¼ rarely/never; 2 ¼ occasionally; 3 ¼ often;
4 ¼ almost always/always). Higher scores indicate higher
impulsivity. Eleven of the 30 items are reverse-scored to avoid
a response bias. This scale assesses long-term patterns of
behavior by asking the participants to answer questions con-
cerning the ways in which they act and think without reference
to a specific time period. Thus, the BIS-11 is considered a trait
rather than a state measure of impulsivity.11
Our participants used the 25-item Chinese version of the
BIS-11, which was translated from the original English ver-
sion. During validation in our previous study of an adolescent
population (n ¼ 672) in Taiwan,8 five of the original 30 items
demonstrated a corrected item-total correlation of less than 0.1
and were then removed from the scale. The remaining 25
items of the BIS-11 demonstrated high overall internal con-
sistency (Cronbach a ¼ 0.834).8 A principal component
analysis (PCA) identified three major factors within the 25
items.8 These factors include inability to plan (Factor 1), lack
of self-control (Factor 2), and novelty-seeking (Factor 3);
moreover, these factors represent psychological constructs
similar to those originally identified in other translations of the
BIS-115e7: inability to plan and look ahead (nonplanning
impulsiveness), lack of perseverance and self-control (atten-
tional impulsiveness), and novelty-seeking and acting without
thinking (motor impulsiveness), with a fair amount of overlap
in item loadings.82.4. Statistical analysesData were analyzed using the Statistical Package for the
Social Sciences (version 11.5; SPSS Inc., Chicago, IL, USA).
The BIS-11 total scores and scores on the three subscales
(Factor 1, Factor 2, and Factor 3) were calculated according to
the factor structure found in our previous study of an adoles-
cent population.8 The internal consistency of the BIS-11 and
its subscales were assessed by calculating the Cronbach a co-
efficient. Using Streiner’s guidelines, we labeled alphas from
0.70 to 0.79 as “adequate” and those greater than 0.80 as
“high.”25 Testeretest reliability was based on the intraclass
correlation coefficient (ICC). We used Cicchetti’s recom-
mendations to interpret the ICCs as poor (<0.40), fair
(0.41e0.59), good (0.60e0.74), or excellent (>0.75).26
Because the 25-item Chinese version of BIS-11 was vali-
dated in an adolescent population in Taiwan, factor analysiswas needed to make sure the same factor structure could apply
to adult opioid-dependent participants. Therefore, the factor
validity was examined in our participants using PCA.
3. Results3.1. Participant characteristicsThe 153 male opioid-dependent participants had higher
BIS-11 total scores than the 78 male controls in a two-sample
t test (58.6  8.5 vs. 51.8  7.9; p < 0.001). Their de-
mographic profile was statistically different in education level
(opioid-dependent participants, 9.0  2.0 years of education;
controls, 14.0  2.2 years of education; p < 0.001), but not in
age (opioid-dependent participants, 36.3  8.4 years; controls,
33.6  13.9 years; p ¼ 0.12).
Table 1 shows the demographic profile and clinical char-
acteristics of the opioid-dependent participants who were
retested on the BIS-11 and those who were not. The retest
group had higher BIS-11 total score ( p ¼ 0.001), and higher
rate of criminality ( p ¼ 0.004), which might reflect the higher
impulsivity and more frequent high-risk behaviors of this
population (i.e., a history of criminality). In terms of substance
history, these two groups had a similar history of alcohol
dependence and amphetamine abuse. However, the retest
group had higher rate of ketamine abuse ( p < 0.001).3.2. Internal consistencyWe examined internal consistency by computing Cronbach
a coefficients for the total BIS-11 and its subscale scores
across all participants (n ¼ 153; Table 2). The total score for
Cronbach a was 0.83, indicating high internal consistency.
Cronbach a values for the subscales were 0.81, 0.71, and 0.59
for Factors 1, 2, and 3, respectively.3.3. Testeretest reliabilityTesteretest reliability is shown in Table 2 (n ¼ 67). The
total BIS-11 scale ICC was 0.66, indicating good testeretest
reliability. The individual subscale ICCs were 0.58, 0.57, and
0.50 for Factors 1, 2, and 3, respectively, indicating fair
reliability.3.4. Clinical characteristic effectsTo further examine the effects of the clinical characteristics
on our participants, we stratified the study group by education
level, criminality, and severity of alcohol use. The results are
shown in Table 3.
The BIS-11 total score showed excellent testeretest reli-
ability among participants who had no criminal history. Par-
ticipants with less education or alcohol dependence had
adequate testeretest reliability. Cronbach a coefficients within
the strata ranged from 0.75 to 0.85, indicating adequate to high
internal consistency.
Table 1
Demographic dataa and Barratt Impulsiveness Scale score.
Non-retest participants
(n ¼ 86)
Retest participants
(n ¼ 67)
95% CI of difference p
Age (M  SD) 36.8  7.7 35.8  9.2 1.71 to 3.70 0.47
Education (y, M  SD) 8.7  2.2 9.4  1.8 1.36 to 0.08 0.03
BIS-11 scoreb (M  SD) 56.6  8.8 61.3  7.5 7.33 to 2.02 0.001
Criminal history,c % (n)
No 37.2 (32) 9.0 (6) 0.004
Sentence <2.5 y 33.7 (29) 43.3 (29)
Sentence 2.5 y 26.7 (23) 41.8 (28)
In litigation 2.4 (2) 3.0 (2)
Substance history, % (n)
Alcohol dependence 69.8 (60) 68.7 (46) 0.80
Amphetamine abuse 83.7 (72) 86.6 (58) 0.52
MDMA abuse 16.3 (14) 43.3 (29) 0.18
Ketamine abuse 10.5 (9) 17.9 (12) <0.001
BIS-11 ¼ Barratt Impulsiveness Scale version 11; CI ¼ confidence interval; M  SD ¼ mean  standard deviation; MDMA ¼ 3,4-methylenedioxy-N-
methylamphetamine.
a Three outliers were excluded from the analysis.
b Total score of the 25-item Chinese version of the BIS-11 at first administration.
c The criminal history of two retest participants was not available.
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version of the BIS-11 by extraction with PCA. The first three
components had an eigenvalue greater than 1.5, met the cri-
teria of the scree test, and explained 40.9% of the variance.
The first component (Factor 1: inability to plan) accounted for
23.02% of the total variance. The second component (Factor 2:
lack of self-control) accounted for 10.80% of the total var-
iance. The third component (Factor 3: novelty-seeking)
accounted for 7.07% of the total variance. Table 4 shows the
factor loadings of all 25 items on these three factors after
Varimax rotation. The items that were recategorized into dif-
ferent factors compared to the previous factor structure found
in the adolescent population are specified.
4. Discussion
This study demonstrated that the Chinese version of the
BIS-11 was stable over approximately 1 month, with a total
score testeretest ICC of 0.66. This instrument was also
sensitive to the distinctions between opioid-dependentTable 2
Cronbach a and intraclass correlation coefficients (ICCs) of the Barratt Impulsive
Scalea Internal consistency Test-retes
Coefficient alpha
(n ¼ 153)
ICC* (95
(n ¼ 67)
BIS Factor 1 0.81 0.58 (0.39
BIS Factor 2 0.71 0.57 (0.39
BIS Factor 3 0.59 0.50 (0.30
BIS Total 0.83 0.66 (0.51
*All ICC p values <0.001.
CI ¼ confidence interval; M  SD ¼ mean  standard deviation.
a BIS Total ¼ total score of the 25-item Chinese version of the BIS version 11. B
3 ¼ novelty-seeking.participants and controls. To our knowledge, this study is the
first to support the testeretest reliability of the BIS-11 in
a sample of opioid-dependent participants.
A three-factor structure of the BIS-11 representing inability
to plan and look ahead (nonplanning impulsiveness), lack of
perseverance and self-control (attentional impulsiveness), and
novelty-seeking and acting without thinking (motor impul-
siveness) has been constantly demonstrated in the liter-
ature.5e7 The factor structure of the Chinese version of the
BIS-11 in our population revealed similar psychological con-
structs to those originally identified in other translations of the
BIS-11.5e7 The factor analysis of the Chinese version of the
BIS-11 in our population (n ¼ 153) also closely replicated the
factor structure found in an adolescent population (n ¼ 672),8
with three identified factors representing a deficit in planning
(Factor 1), lack of self-control (Factor 2), and novelty-seeking
(Factor 3), respectively (Table 4). Six items were categorized
into different factors in our population than they were in the
adolescent population. However, four out of these six items
had factor overlapping between two factors. Therefore we still
applied the same factor structure derived from the larger
adolescent population (n ¼ 672) in our present study toness Scale (BIS).
t reliability Time 1 Time 2
% CI) M  SD
(n ¼ 67)
M  SD
(n ¼ 67)
, 0.72) 20.27  3.31 19.21  3.36
, 0.71) 26.76  3.59 26.73  3.36
, 0.66) 14.46  2.36 14.40  2.09
, 0.78) 61.25  7.50 60.34  6.77
IS Factor 1 ¼ inability to plan. BIS Factor 2 ¼ lack of self-control. BIS Factor
Table 3
Reliability data of the Barratt Impulsiveness Scale (BIS) of strata (n ¼ 67).
Subgroup n % BIS totala
ICCb Coefficient alpha
Education <9 years 15 22.4 0.77 0.76
9 years 52 77.6 0.64 0.82
Criminal historyc No 6 9.0 0.90 0.85
Sentence <2.5years 29 43.3 0.59 0.75
Sentence 2.5years 28 41.8 0.61 0.78
Alcohol dependence No 21 31.3 0.58 0.81
Yes 46 68.7 0.65 0.78
ICC ¼ intraclass coefficient.
a BIS total ¼ total score of the 25-item Chinese version of the BIS version
11.
b All ICC p values <0.001.
c The criminal history of two retest participants was not available.
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11 and its subscales.
The internal consistency of the total scale was high in our
population (Cronbach a coefficient ¼ 0.83). This finding is in
line with previous findings that have validated the Chinese ver-
sion of the BIS-11 in a nonclinical adolescent population.8 Our
study results are also comparable to those from earlier studies of
several different translations and populations of the BIS-11, with
the Cronbach a coefficient ranging from 0.71 to 0.83,4e7 but
specifically regarding opioid-dependent participants.
The testeretest reliability of the Chinese version of the
BIS-11 in our population is slightly lower than that of theTable 4
Factor loadings of 25-item Chinese version of the Barratt Impulsiveness Scale ver
Item Questions Factor 1
Inability to pla
20a I am a steady thinker 0.759
12a I am a careful thinker 0.759
30a I plan for the future 0.731
1a I plan tasks carefully 0.671
9a I concentrate easily 0.648
8a I am self-controlled 0.573
13a I plan for job security 0.554
7a I plan trips well ahead of time 0.543
10a I save regularly 0.502
6 I have racing thoughts L0.414
28 I am restless at lectures or talks 0.138
11 I squirm at play or lectures 0.060
18 I get easily bored solving thought problems 0.236
16 I change jobs 0.059
24 I change hobbies 0.064
26 I have outside thoughts when thinking 0.129
22 I buy things on impulse 0.118
5 I don’t pay attention 0.337
14 I say things without thinking 0.197
25 I spend or charge more than I have earned 0.143
19 I act on the spur of the moment 0.015
3 I make up my mind quickly 0.175
4 I am happy-go-lucky 0.176
17 I act on impulse 0.169
2 I do things without thinking 0.197
a Indicates reverse-scoring; a bold typeface indicates the highest factor loading
b Items categorized into the same factor with the same Chinese version of the BJapanese version in female college students (ICC ¼ 0.66 vs.
0.71). However, the ICC of 0.66 still indicates good testeretest
reliability, according to Cicchetti’s recommendations.26 The
finding of temporal stability of the BIS-11 over approximately
1 month might be useful in future applications of this instru-
ment for determining how impulsivity is impacted by treat-
ment. Bankston et al report that the substance abuser’s BIS-11
score decreases with a 9-month stay in a therapeutic com-
munity, and that therapeutic community factors might con-
tribute to the decrease in impulsivity.27 With the testeretest
reliability being established in this population, the difference
scores between each time point can be viewed as a change in
the participant’s trait impulsiveness rather than random fluc-
tuations of this instrument. Detailed analysis of the BIS-11
items that differed between each time point, as well as an
examination of which items changed as a result of in-
terventions, may be useful in identifying those interventions
most in need of management to reduce impulsivity in this
population.
In general, self-reports of behavior are vulnerable to social
desirability biases. Participants may provide responses that are
socially acceptable or that are in line with an impression they
desire to create.16 Collecting accurate self-reported data is
challenging because of these motivational biases, the cognitive
demands of recalling past behaviors, and the cognitive limi-
tations of illiterate individuals whose poor comprehension or
concentration might lead them to provide inaccurate self-
reports.28,29sion 11 (BIS-11) (n ¼ 153).
Factor 2 Factor 3 Consistency
n Lack of self control Novelty seeking
0.136 0.124 b
0.241 0.081 b
0.150 0.012 b
0.147 0.065 b
0.209 0.139 b
0.101 0.032 b
0.386 0.098 Factor 2
0.044 0.141 b
0.066 0.425 Factor 2
0.364 0.186 Factor 2
0.714 0.094 b
0.694 0.002 b
0.593 0.244 b
0.552 0.087 Factor 3
0.524 0.090 b
0.395 0.216 b
0.394 0.340 b
0.385 0.127 b
0.374 0.350 Factor 3
0.357 0.226 b
0.154 0.719 b
0.027 0.629 b
0.102 0.626 b
0.372 0.592 b
0.114 0.460 Factor 1
for each item.
IS-11 in an adolescent population.
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with opioid dependence often suffer from co-morbid antisocial
personality disorder,30,31 which renders the information gath-
ered from them questionable. Considering the cognitive de-
mands of recalling past behaviors, alcohol dependence being
common among individuals who use illicit substances, fre-
quent deficits in abstraction, comprehension, and memory are
found in recently detoxified patients with alcoholism.32 In
addition, low literacy might be a barrier to understanding the
BIS-11 items.
Because the diagnosis of antisocial personality disorder is
difficult to confirm in a single interview without reliable
additional information, we compared reliability data stratified
by criminal history rather than by diagnosis. Although par-
ticipants without a criminal history had the highest ICCs and
Cronbach a coefficients, those with criminal histories still had
fair-to-good testeretest reliability with adequate internal
consistency.
After comparing the reliability data of alcohol-dependent
versus nondependent participants, we found that the alcohol-
dependent subgroup still had good testeretest reliability
with adequate internal consistency. Because these participants
were incarcerated and were in abstinent state, and the psy-
chiatric diagnosis was a lifetime diagnosis rather than a cur-
rent diagnosis, the impact of alcohol dependence was no more
significant than we expected. With respect to the language and
literacy barriers, the subgroup with less education had slightly
less internal consistency, which might be related to their
limited ability to understand the BIS-11 items, but this
inability remained stable so the testeretest reliability was still
satisfactory (ICC ¼ 0.77).
In conclusion, the BIS-11 total score had highest reliability
among opioid-dependent participants without a criminal his-
tory. Nevertheless, participants with less education or alcohol
dependence still showed good testeretest reliability with
adequate internal consistency. Thus, we have demonstrated
that this instrument is still reliable, despite the considerations
mentioned above.
The current study has several important limitations that
should be considered. First, our study population consisted of
participants with the most severe form of opioid addiction, that
is, those who were institutionalized because they had a high
risk of relapse and might need long-term rehabilitation. Sec-
ond, we recruited only men into the study. Considering the
clinical heterogeneity of opioid addiction, our participants’
BIS scores might not be similar to those of opioid-dependent
individuals in the community. Third, we assumed that the trait
impulsiveness between both measurements were the same
across 1 month, which might not be the case in opioid
addiction. In addition, although the opioid-dependent partici-
pants had higher BIS-11 total scores compared with controls,
we should consider the possibility that the scores are to some
extent influenced by their statistically different education
levels. Moreover, the involuntary setting of these participants,
with confounders such as environmental effects and psycho-
social intervention, might have biased their BIS-11 ques-
tionnaire responses. In this sample, however, the mostimportant factor might have been participants’ drug-use states,
which we controlled for.
With these limitations in mind, this study shows that the
internal consistency and testeretest reliability of the Chinese
version of the BIS-11 are satisfactory among abstinent, opioid-
dependent men. The factor structure of the scale in our pop-
ulation represents similar psychological constructs to those
originally identified in other translations and populations of
BIS-11.5e8 In addition, the scale also has the capability to
discriminate between clinically impulsive individuals and
controls. In short, this study suggests that the Chinese version
of the BIS-11 is a reliable measure and has potential utility for
investigating impulsivity in opioid-dependent individuals.
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